The analytical methods for the standardization of α-mangostin are needed to set up a routine of a validated method for quality control of α-mangostin from Garcinia mangostana L. using HPLC methods. This study was aimed to validate the analytical method of High-Performance Liquid Chromatography (HPLC) for α-mangostin analysis with Photodiode Array (PDA). The analysis was conducted by HPLC with octadecyl silanol column, methanol and acetic acid 1% as a mobile phase and PDA detection at 243 nm. The coefficient correlation of analytical method was was 0.9999, the variation was less than 2%, LOD was 0.671 ppm, and LOQ was 2.174 ppm. The level of α-mangostin in mangosteen pericarp extract from Tasikmalaya was 8.56 ± 0.003%. The analytical method was met the validation criteria. The PDA sensitivity was 68.28% higher than UV-Vis detector.
INTRODUCTION
Mangosteen (Garcinia mangostana) has a dark red skin fruit with white flesh and sweet taste of fruit 1 . Mangosteen pericarp was used as an alternative treatment 2 , such as heart medications 3 , lowering the blood sugar 4 , malaria medicines, anti-inflammatory agent 5 , antimicrobial, and antioxidants 6 . Xanthone is main seconder metabolite in mangosteen pericarps. α-mangostin is major xanthone in mangosteen pericarp extracts 7 . α-mangostin has many pharmacological properties such as mosquitoes larvicide, anti-bacteria, antifungal 8 , anti-cancer 9 , antioxidant 10 , anti-tuberculosis 11 , and analgesic. 12 It also has strong activity as anti-cancer. α-mangostin (10 µM) inhibited of HL60 (Human Promyelocytic) leukemia cell line in humans via apoptotic induction 9 . α-mangostin in PC12 (Phaeochromocytoma) cells induces via mitochondrial pathways is induced Ca 2+ -ATPase-dependent apoptotic 13 . IC50 values of α-mangostin are almost equal to 5-FU (5-Fluorouracil) in the DLD-1 SLJJ-1 cell model. 14 Muchtaridi and Wijaya (2017) 14 predict that α-mangostin has new opportunities for effective cancer drug discovery. In the previous study, analytical methods for the determination of α-mangostin have been reported. 15, 16 α-Mangostin was analyzed by High-Performance Liquid Chromatography (HPLC) with methanol and 1% acetic acid (95: 5) as mobile phase using UV-Vis as the detector. The limitations of this method were high values of the limit of detection and quantification, i.e. 2.123 ppm and 7.072 ppm, respectively 7 . In this study, we were developed the new analytical methods of α-mangostin using the HPLC with Photodiode Array (PDA) as detector due to PDA has better sensitivity compared to UV-Vis. So, the aim of this study was to validate the analytical method of HPLC with PDA for α-mangostin analysis.
EXPERIMENTAL Materials
The mangosteen pericarp from Tasikmalaya was macerated with 70% ethanol, then standardized according to parameters of General Standard Extracts of Plant Medicine by Indonesian Food and Drug Regulatory Agency. α-mangostin standard (Chengdu Biopurify), methanol pro HPLC (Merck), acetonitrile (Merck), aquabidestillata (IPHA Laboratories) and 96% acetic acid (Merck).
General Procedure Preparation of α-Mangostin Standard Solution.
A total of 10 mg of α-mangostin was dissolved in 100 ml of methanol (100 ppm), and then created a variation of concentration in 10 ml flask.
Mobile Phase Preparation
Methanol and 1% acetic acid with a ratio of 95: 5 was degassed to remove air bubbles, then filtered with 0.45 µm membrane filter, and sonicated for 10 minutes.
HPLC Validation
HPLC condition was Enduro C18G (diameter 4.6 mm; length 25 cm) as column and the flow rate was 1 ml/min. The validation methods consisted of linearity, accuration, precision, Limit of Detection (LOD), Limit of Quantification (LOQ), and specificity. Linearity was done to get calibration curve that fulfills the requirements. The calibration curve was obtained by measuring various concentration (1.5, 2.5, 5, 10, 20 and 40 ppm). Accuration was done by measuring the same concentration. Precision was done by measuring one concentration with six times repetition a day for intraday precision and three days in a row for interday precision. LOD and LOQ were done to determine the lowest concentration which can be detected or quantified. Specificity was done to determine if the method could distinguish the sample from the other component inside the matrix.
Analysis of α-Mangostin in Mangosteen Pericarp Extract
The mangosteen pericarp extract solution (20 µl) was injected to HPLC. The concentration of α-mangostin was calculated by measuring the area under the curve to the linear regression equation. 
RESULTS AND DISCUSSION
α-Mangostin absorbance was measured at the maximum wavelength to increase the analysis sensitivity 16,-18 . There were three peaks appear on the chromatogram. The maximum wavelength of α-mangostin was 243 nm (Fig.-2) . The first peak was located in the UV cut-off, which provided a solvent uptake. So, it can't be used for wavelength selection 19 . The third peak has a lower absorbance compared to the second peak. This result was different from the previous study, i.e 246 nm 7 . The maximum wavelength shifts were caused by several factors, such as a detector, solvents, and quality of sample preparation. The HPLC system was met the suitability criteria. Suitability system was needed to see whether the method that we use has fulfilled the requirements. If the method that we use has fulfilled the requirements, then we could use the method. Suitability system is also needed to see the reproducibility of the method 20 . The value of LOD which obtained using PDA (0.673 ppm) was lower compared with the UV detector (2.122 ppm) 7 . There was increasing sensitivity, i.e. 68.28%. The PDA sensitivity caused by the high intensity of the signal transferred from the diode to the other diode, or in other words when a signal is transmitted between the diode, multiplication signal is happened due to when arriving at the detector, the intensity of the detected signal becomes stronger. PDA also has a high signal to noise ratio (S/N), which means that the sensitivity of the PDA detector is high 20 . The ratio between the concentration and the area under the curve was calculated (Fig.-3) . In Fig.-5. , the 3D chromatogram showed the comparison of the retention time, wavelength and the area under the peak (Fig.-5) . The 2D chromatogram usually used to see the response of compound of the analyte, further, it can be used to analyze the concentration of the compound. The 3D chromatogram pattern is also the same. But the difference is the 3D chromatogram pattern usually used to see the peak purity of a compound by comparing the peak of the compound and the peak of samples. The concentration of α-mangostin in mangosteen pericarp extract from Tasikmalaya was 8.56 ± 0.003%. This value was lower than previous study 7 . The concentration differences of α-mangostin in mangosteen pericarp extracts were affected by PDA higher sensitivity than UV detector. More sensitive testing methods cause analysis becomes more sensitive to filter or differentiating compounds being analyzed. Therefore, using a PDA detector will produce peak purity that is good, which means the peak measured compounds derived from α-mangostin with low levels of impurities. In contrast to the use of UV-Vis detectors are less sensitive. This means the possibility of accumulation of absorption produced by other compounds in the sample when the measurement is made greater when compared with the use of the PDA detector. If accumulated, then it will affect the absorption produced that will increase the response on the chromatogram. Therefore, the use of HPLC method with UV-Vis detector will generate greater levels when compared to PDA detector. The difference of α-mangostin compound in mangosteen peel extract is influenced by various factors, namely planting and harvesting time, sample preparation factor and extract storage factor 21 . Planting and harvesting times affect α-mangostin levels in mangosteen peel extracts. Appropriate rainfall, humidity, temperature and cultivation time and harvest will increase the levels and quality of α-mangostin in the skin of the mangosteen 22 . Another factor is the storage of extracts. Extracts stored in sun-exposed conditions and with high temperatures tend to decrease in levels so that appropriate storage of extracts is critical in influencing the levels of the samples analyzed.
CONCLUSION
The analytical method was met the validation criteria. The PDA sensitivity was 68.28% higher than UVVis detector. The α-mangostin concentration in mangosteen pericarp extract from Tasikmalaya was 8.56 ± 0.003%.
